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SAFETY/HAZARD AWARENESS NOTICE  

 

This course does not require any safety precautions other than those normally found on the 

flightline. 

 

FORWARD 

 

Terminal Objective: 

 

Upon completion of this course, the student naval aviator will be able to navigate using visual 

references and appropriate navigation charts in the T-6B aircraft. 

 

Standards: 

 

Conditions and standards are defined in CNATRAINST 1542.166 (series). 

 

Instructional Procedures: 

 

1. This is a flight training course and will be conducted in the OFT and the aircraft. 

 

2. The student will demonstrate a functional knowledge of the material presented through 

successful completion of the flight maneuvers. 

 

Instructional References: 

 

1. T-6B NATOPS Flight Manual 

 

2. Local Standard Operating Procedures Instruction 

 

3. Aeronautical Information Manual/Federal Aviation Regulations 

 

4. CNAF M-3710.7 (series) 
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CHAPTER ONE 

VISUAL NAVIGATION  

 

100. INTRODUCTION  

 

Regardless of the type of aircraft you fly and the capabilities of its systems, at some point your 

mission will require you to navigate visually for a portion of your flight.  The success of any 

mission depends on the aircrewôs navigational confidence and abilities.  The Visual Navigation 

Stage of Primary Flight Training will be your introduction to the basic principles, which will 

serve as the foundation of all follow-on navigation training.  Your ability to properly prepare a 

sectional chart, study and interpret the information on the chart, and identify points on the ground 

while airborne determines the success of your mission.  

 

Radio Navigation aids are not always available during wartime conditions.  During these times, 

navigation is accomplished by utilizing a combination of dead reckoning and pilotage procedures.  

There are three purposes for this stage of training:   

 

1. It will introduce you to VFR chart interpretation/symbology in order for you to successfully 

navigate without the benefit of radio NAVAIDS.   

 

2. It is intended to familiarize you with the numerous types of airspace and restrictions which 

are involved in VFR flying. 

 

3. It will prepare you for follow on training and fleet requirements; where arriving on time and 

on target will be imperative to mission success. 

 

ñVisual Navigationò is the process of directing an aircraft along a desired route at various 

altitudes and determining its exact position along the course at any time without the aid of radio 

NAVAIDS. 

 

Before commencing a flight, the pilot shall be familiar with all available information appropriate 

to the intended operation.  This is a requirement of Federal Aviation Regulations (FAR) Section 

91.103 and CNAF M-3710.7 (series), (Preflight Planning).  This preflight planning information 

should include, but is not limited to, destination weather reports and forecasts, route of flight, 

runway lengths at airports of intended use, fuel requirements, NOTAMS, alternatives available if 

flight cannot be completed as planned, and any expected delays that ATC has advised.  Preflight 

planning becomes even more critical during VFR flying due to the more liberal routes/altitudes 

flown and less communications with ATC. 
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CHAPTER TWO  

CHARTS 

 

200. INTRODUCTION  

 

The success of any mission depends on extensive crew preflight planning.  The proper charts must 

be selected to cover the route of flight to the target, and the course to be flown must be plotted on 

the chart.  The aircrew must be completely familiar with the symbols used on the chart so they can 

interpret them, navigate the aircraft, and avoid all hazards to flight.   

 

201. VISUAL REFE RENCE CHARTS 

 

Lambert Conformal Projections 

 

The most commonly used aeronautical chart, outside of polar regions, is the Lambert Conformal 

Projection.  Some of the features making this chart type particularly useful are: 

 

1. A straight line approximates a great circle.  Therefore, courses and radial bearings can be 

plotted with a straight edge. 

 

2. The scale about a point is the same in all directions throughout a single chart.  Hence, the 

scales for nautical miles, statute miles, and kilometers printed on each chart can be used on any 

portion of that sheet and in any direction. 

 

3. Since they are conformal, angles are correctly represented and small shapes are correctly 

proportioned.  Consequently, land or water areas have substantially the same shape on the chart as 

they appear from the air. 

 

Common Scales and Usage 

 

The information contained on a chart is a function of the chartôs scale.  The scale is the ratio 

between the dimensions of the chart and actual dimensions represented.  Thus, if the scale is 

1:1,000,000, one inch of the chart represents 1,000,000 inches (about 14 miles) on the ground.  If 

the scale is 1:500,000, one inch of the chart represents 500,000 inches (about 7 miles) on the 

ground.   

 

NOTE 

 

A scale of 1:500,000 is considered larger than a scale of 

1:1,000,000 (a large-scale chart gives you a large amount of detail 

and covers a smaller amount of area). 

 

The conflict between chart requirements for local and long distance flights has led to the 

development of numerous special purpose charts of different scales.  The objective is to put as 

much information on the chart as possible without cluttering the chart to the degree that it is less 

useful.  The scale of charts used in general long range planning is typically between 1:5,000,000 



CHAPTER TWO T-6B VISUAL NAVIGATION  

2-2    CHARTS 

and 1:1,000,000.  For detailed area planning, a scale ranging between 1:500,000 and 1:25,000 is 

effective.  The coverage on a 1:25,000 scale chart is too small for convenient use in aircraft 

because the plane would rapidly ñfly offò the chart or sorties of extended range would require 

numerous charts.   

 

Some chart types and scales:   

 

1. Global Navigation Chart (GNC), scale 1:5,000,000 (small scale) 

 

2. Jet Navigation Chart (JNC), scale 1:2,000,000 

 

3. Operational Navigation Chart (ONC), scale 1:1,000,000 

 

4. Tactical Pilotage Chart (TPC), scale 1:500,000 (large scale) 

 

5. VFR Sectional Aeronautical Chart, scale 1:500,000 

 

The following comparison is provided to help you visualize the amount of surface area covered 

by each chart:   

 

1. One GNC covers several thousand square nautical miles, typically an entire ocean or 

continent. 

 

2. It takes approximately three JNCs to cover the area of one GNC. 

 

3. It takes five ONCs to cover the same area as one GNC. 

 

4. It takes four TPCs to cover the area of one ONC.  

 

Other chart scales are available, depending on your mission requirements.  Such charts may have 

scales to 1:25,000 (Air Target Chart) or may even be derived from satellite imagery. 

 
During the Navigation stage of instruction, the VFR Sectional Aeronautical Chart with a scale of 

1:500,000 will be used.  Also known as ñsectionals,ò these charts are available for any location in 

the contiguous United States. 

 

Interchart Relationship Diagram 

 

On the bottom portion of the chart legend is an interchart relationship diagram which identifies 

the charts adjacent to the one you are using.  If your route of flight extends beyond the coverage 

of your chart, obtain the adjacent chart and affix the two together by matching latitude and 

longitude.  In sectionals (Figure 2-1), the magenta shaded boxes indicate areas where a Terminal 

Area Chart is available for navigation.  These charts typically cover Class B airspace and provide 

greater detail. 
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Example:  Planning a flight from Corpus Christi, TX to San Antonio, TX requires the use of the 

Brownsville and San Antonio sectionals.  (Figure 2-1) 

 

 
 

Figure 2-1  Interchart Relationship 

 

202. INTERPRETATION OF THE CHART LEGEND  

 

The chart does not represent a true picture of the real world, but rather is a schematic diagram of 

certain characteristics of the world.  When the average person is looking at a schematic diagram 

of a radio, they understands that they are not looking at a facsimile of the radio itself.  In a similar 

fashion, one should realize the chart is not a facsimile of the earthôs surface.  It is a simplified, 

generalized, and codified presentation of a selected sample of some characteristics of the earthôs 

surface, annotated with various names, numbers, boundaries, and reference grids.  Most aviators 

eventually come to realize that charts are not true pictures of the real world, but they frequently 

assume the misrepresentation inherent in charts is due to errors on the part of the cartographer.  

As a result, they develop a distrust of charts.  Such mistrust is not warranted; it simply reflects a 

lack of understanding of the schematic nature of aeronautical charts. 

 

The discrepancies that exist between the real world and its representation on an aeronautical chart 

are largely the results of limitations imposed by scale.  To portray the world on the sectional, the 

cartographer must shrink the charted area to one half-millionth of its true size.  If the cartographer 

were simply to reduce all features on the earthôs surface equally to 1:500,000 scale, only the 

largest features would be visible.  Roads, small towns, towers, power lines, streams, railroads, 

bridges, and many other features would be too small to see.  The aeronautical chart would look 

like the familiar photographs of the earth taken from orbiting satellites.  Consequently, the 

location of one object to another (for example, a tower that is one mile north of a primary road) 

will have that distance accurately displayed on the chart. 
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However, the sizes of symbols do not always conform to true scale.  To give you an example, the 

width of a two-lane road on the sectional is shown at about 20 times its true scale.  If drafted 

exactly to half-millionth scale, the charted road would be only about 0.0005 inch wide.  The 

symbol for a lookout tower is about 1/2 nautical mile in diameter to scale on the sectional, even 

though its counterpart in the real world is much smaller.  A VORTAC station is almost a mile 

wide as portrayed at sectional scale.  The open circle denoting a minor airport has a diameter of 

4000 feet to scale on the sectional, regardless of the actual size of the field. 

 

Standard symbols are used for easy identification of information portrayed on aeronautical charts.  

While these symbols may vary slightly between various projections, the amount of variance is 

slight.  Once the basic symbol is understood, variations of it are easy to identify.  A chart legend 

(Figure 2-3) is the key explaining the meaning of the relief, culture, hydrography, vegetation, and 

aeronautical symbols.  You must be completely familiar with every symbol contained on the 

chart.  The legends are a wealth of information that will aid you in understanding and being 

able to interpret the VFR Sectional.  You should have a current sectional available when 

studying this material; the different color schemes used on a VFR Sectional cannot be duplicated 

in this FTI.

 

     

 

Figure 2-2  Sectional Chart  

 

Figure 2-3  Chart  Legend 
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203. RELIEF (HYPSOGRAPHY)  

 

Chart relief shows the physical features related to the differences in elevation of the earthôs 

surface.  These include features such as mountains, hills, plateaus, plains, depressions, etc.  

Standard symbols and shading techniques are used in relief portrayal on charts; these include 

contours, spot elevations, variations in tint, and shading to represent shadows. 

 

1. Contour Lines connect points of equal elevation.  Figure 2-4 shows the relationship 

between contour lines and terrain.  Notice that on steep slopes, the contour lines are close together 

and on gentle slopes, they are farther apart.  The interval of the contour lines usually depends 

upon the scale of the chart and the terrain depicted.  Depression contours are regular contour lines 

with spurs or ticks added on the downslope side. 

 

 
 

Figure 2-4  Relationship between Contour Lines and Terrain 

 

2. Contour In terval are found in the chart legend (Figure 2-2).  It indicates how often a 

contour line will be drawn on the chart.  In Figure 2-4, the basic contour interval is 1000 feet.  In 

addition, intermediate and auxiliary contour intervals will vary depending on the scale of the 

chart. 

 

3. Highest Terrain location for each sectional is identified by location (latitude and longitude) 

and elevation (mean sea level) in the chart legend. 
 

4. Spot Elevations are the heights of particular points of terrain above an established datum, 

usually Mean Sea Level (MSL) (Figure 2-2). 

 

5. Maximum Elevation Figures (MEF) are two or three digit numbers found throughout the 

charts indicate the highest elevation (in hundreds of feet MSL) within a ticked area of latitude and 

longitude.  MEFs are based on the highest known feature, including vertical obstructions (trees, 

towers, antennas), and provide 100-199 feet of clearance over that feature.  The location within 

the ticked area for this highest feature is not indicated in the legend (Figure 2-2).  
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Example:  125 means the highest feature within that grid is between 12,301-12,400 feet MSL. 
 

6. Gradient Tints  emphasize the relief of the terrain is on charts.  Each color of tint is used to 

designate areas within a certain elevation range.  These colors range from light green for the 

lowest elevations to brown for higher elevations. 

 

204. CULTURAL FEATURES  

 

All man-made structures appearing on the chart are known as cultural features.  The following 

three main factors govern the amount of detail given to cultural features. 

 

1. The scale of the chart. 

 

2. The use of the chart. 

 

3. The geographical area covered. 

 

Populated places, roads, railroads, installations, dams, bridges, and mines are some of the many 

examples.  The size and shape of larger cities and towns are shown.  Standardized coded symbols 

and type sizes are used to represent the smaller population centers.  Symbols denoting cultural 

features are usually defined in the chart legend.  Some charts use pictorial symbols which are 

self-explanatory. 

 

Transportation lines, consisting primarily of railroads and roads, are important features for use in 

obtaining time checks along your route.  When used in conjunction with other features, they can 

help to determine aircraft position. 

 

Dual Lane Highways are multiple-lane, hard-surfaced roads having a center median or divider.  

They are indicated by a double line and are the easiest type of transportation line to identify from 

the air, since they are larger and few in number in most areas.  An example is an interstate 

highway. 

 

Primary Roads are hard-surfaced, all-weather roads, two or more lanes in width and are 

portrayed as a single thick line.  In rural areas, almost all primary roads are selected for portrayal, 

but in built-up areas, they are shown only wherever space will permit.  They are selected to 

represent the characteristic configuration of the transportation network in the area. 

 

Secondary Roads are all other roads maintained for automobile traffic and may include both 

hard-surfaced and dirt roads.  They are shown as a single thin line and are selected for portrayal 

when they do not cause clutter.  Most often, they are shown in open areas containing few 

checkpoints or primary roads.  Tracks and Trails are generally dirt roads not maintained for 

automobile traffic, portrayed with a broken line and shown only in areas where few roads exist.  

Except for dual lane highways, the road classification shown on the chart may not be a reliable 

indication of the visual appearance of the road (particularly true of two-lane roads which may be 

encoded as primary or secondary).  Therefore, those roads that the aviator does see may be 

difficult to identify on any basis other than planned time of arrival.  They should make no attempt 

to count roads as an orientation technique. 
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Bridges and viaducts over 500 feet long are portrayed with a bridge symbol in uncongested 

areas.  The length of the bridge may be exaggerated on the chart, since the minimum length of 

scale on the sectional is 2000 feet between abutment ticks.  In general, bridge symbols will be 

shown where roads cross double-line streams (streams at least 600 feet wide).  However, you can 

expect to see many bridges along the flight path that are not shown on the chart.  Their presence 

will have to be inferred by the fact that the road crosses a portrayed stream.  Because of the wide 

disparities among the actual widths of single-line streams, the bridges that one might infer from 

road crossings may vary widely from minor culverts to significant spans.  In addition, the vertical 

development of bridges cannot be determined from the symbol.  A tall bridge will appear the 

same on the chart as a low bridge, although it will be easier to spot from a distance.  When 

positively identified, a bridge can be used to fix the aircraftôs position. 

 

Railroads are almost always depicted.  All multiple-track railroads and most single-track 

railroads are portrayed.  If you see a railroad during flight, you should be able to find it on the 

chart.  Furthermore, in most parts of the world, railroads are sufficiently sparse and they can be 

readily identified and distinguished from each other.  They can also assume added significance in 

the accentuation of adjacent or associated features such as streams and towns, which otherwise 

might have little or no checkpoint value.  However, railroads are not always easy to see from low 

altitude, even though they are portrayed boldly on the chart. 

 

As a rule, railroads are easier to detect in hilly or mountainous terrain than in flat populated areas.  

Since a locomotive must operate on gentle grades and turns, the track bed in mountainous regions 

will normally be characterized by numerous cuts, fills, trestles, and tunnels.  It is the features 

associated with the track bed that lend visual significance to railroads, not the tracks alone.  These 

features are more significant in rugged terrain.  Railroad yards, since they are excellent radar 

checkpoints, are generally shown if they exceed 2000 feet in length and are more than 5 tracks 

wide.  Railroad stations, since they are often distinctive buildings, are generally shown in areas of 

sparse culture.  With respect to the use of railroads for checkpoints, you should adopt the attitude,   

ñI might not see it, but if I do, I will very likely be able to identify it on the chart.ò 

 

Power Transmission Lines are generally difficult to see from the air.  In addition, your chart 

may not indicate all transmission lines.  Since trees must often be cut to install the towers and 

lines, you can often identify them from a distance by looking for these cutout areas. 

 

Lookout Towers are usually located on high terrain, such as hilltops.  They are generally difficult 

to locate due to their small size and coloring. 

 

Pipelines installed underground obviously cannot be seen from the air.  As with power 

transmission lines, they can often be identified by the cut out areas where trees were removed 

during installation.  Pipelines are depicted by a broken line with the words ñUnderground 

Pipeline.ò 

 

Populated Areas, such as cities, are valuable because they are usually prominent and can be 

positively identified by some unique element which differentiates one city from another in the 

same area.  Although the shape of the built-up area of a city is shown on the chart, you should not 

attempt to identify a city on this basis alone.  The city outline on the chart does not include recent 
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suburban developments.  The portrayed built-up area is primarily intended to identify the location 

where the significant vertical development of the city exists.  Generally, only two categories of 

populated areas are shown. 

 

1. Those of relatively large size and known shape, which are portrayed with city outlines. 

 

2. Those of a small size or unknown shape, which are shown by means of a small circle. 

 

Remember, prior to actually flying over a town, you cannot determine how the town will actually 

appear.  Do not be surprised if the town is much smaller or larger than you expected after looking 

at the chart.  This holds especially true for small towns, which could be anything from 1 store and 

2 houses to 100 or more buildings. 

 

Coastal Hydrography is recognized by the experienced aviator due to the importance of coastal 

penetration in low-level missions and the chart provides spatial orienting cues along the seaward 

side of the shoreline.  Coastlines may be used in obtaining time checks, inbound or outbound, 

from the land and may be used for position determination if significant points or inlets are 

available. 

 

In this category, aeronautical charts portray oceans, coastlines, lakes, rivers, streams, swamps, 

reefs, and numerous other hydrographic features.  Open water may be portrayed by tinting, by 

vignetting, or may be left blank. 
 

Vegetation is not shown on most small-scale charts.  Forest and wooded areas in certain parts of 

the world are portrayed on some medium scale charts.  On some large-scale charts, park areas, 

orchards, hedgerows, and vineyards are shown.  Portrayal may be a solid unit, vignette, or 

supplemental vignette. 

 

205. AERONAUTICAL INFORMATION  

 

In the aeronautical category, coded chart symbols denote airfields, radio aids to navigation, 

commercial broadcasting stations, Air Defense Identification Zones (ADIZ), compulsory 

corridors, restricted airspace, warning notes, lines of magnetic variation, and special navigation 

grids.  Some aeronautical information is subject to frequent change.  For economy of production, 

charts are retained in stock for various periods of time.  Since they may become rapidly out of 

date, only the more ñstableò type information is on navigational charts.  Aeronautical type data 

subject to frequent change is provided by the DOD Flight Information Publications (FLIP), Chart 

Updating Manual (CHUM), and Notices to Airmen (NOTAMS) documents. 

 

1. On VFR Sectional Charts, airports having Control Towers are shown in blue, all others in 

magenta. 

 

All recognizable hard-surfaced runways, including those closed, are shown for visual 

identification.  The following symbols are used on VFR Sectional Charts: 
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2. The following symbols portray additional airport information: 

 

 
 

Services, such as fuel available and field tended during normal working hours, are depicted by use 

of ticks around the basic airport symbol. 

 

 
 

NOTE 
 

Consult the Airfield Directory (A/FD) for service availability at 

airports with runways greater than 8069 feet. 
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This airport has three runways, oriented NS/EW, the longest of which is 7200 feet (72) in length.  

The field elevation is 285 feet MSL.  The field has a rotating light with runway lighting (L) 

available from sunset to sunrise.  ATIS is broadcast on 123.8.  There is no control tower 

(magenta) but there is a UNICOM frequency of 122.95.  There is a Parachute Jumping Area in the 

vicinity. 

 

3. Man-made obstructions extending 200 feet or more Above Ground Level (AGL) are 

depicted on charts with a symbol (refer to chart legends).  Obstructions are marked/lighted to 

warn pilots of their presence during daytime and nighttime conditions.  Most have aviation red 

obstruction lights.  Obstructions with high intensity flashing white lights are depicted with an 

obstruction symbol with lightning bolts coming from the top. 

 

Two examples of single obstructions are depicted: 

 

 
 

The upper number is the altitude above MSL at the top of the tower, while the lower one in 

parenthesis is the tower height above the ground.  The elevation of the ground at the tower can be 

determined by subtracting the lower number from the upper.  In this case, the ground elevation is 

1839 feet MSL. 

 

Multiple obstructions near each other are depicted: 

 

 
 

The numbers in this case indicate the same information as with single obstructions.  Note that the 

obstruction symbols are NOT to scale.  If they were, the obstructions would be over a mile high. 
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4. Radio Facilities have standard symbols used to depict radio aids to navigation.  Refer to the 

chart legends and be completely familiar with the symbols for VOR, VORTAC, 

TACAN,VOR/DME, and other facilities such as ADFs and NDBs. 

 

5. Special Use Airspace is airspace of defined dimensions in which aircraft flight may be 

restricted or which contains danger to flight operations.  Special use airspace is depicted on charts 

unless activated only by Notices to Airmen.  Letters and numerals identify each area of special 

use airspace and are internationally recognized.  Refer to legends for examples. 

 

By referring to FLIP Area Planning AP/1A, you can determine the coordinates (latitude and 

longitude) defining the area, affected altitudes, times of activation and controlling agency, if any. 
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CHAPTER TH REE 

FEDERAL AVIATION REG ULATIONS  

 

300. INTRODUCTION  

 

The current Aeronautical Information Manual (AIM)/Federal Aviation Regulations (FAR) lists 

information and regulations pertinent to VFR/IFR operations.  Listed are some, but not all of 

interest to visual navigation. 

 

301. CONTROLLED AIRSPACE  

 

The AIM defines controlled airspace as ña generic term that covers the different classifications of 

airspace (Class A, B, C, D, and E) and defined dimensions within which air traffic control service 

is provided to IFR and VFR flights in accordance with the airspace classification.ò  Safety, usersô 

needs, and volume of flight operations are some of the factors considered in the designation of 

controlled airspace.  When so designated, the airspace is supported by ground-to-air 

communications, navigation aids, and air traffic control services. 

 

The important point to remember about controlled airspace is to know when you are in it and 

when you are not.  When flying a visual navigation route under VFR, visibility and cloud 

clearance requirements are different in controlled and uncontrolled airspace (see paragraph 306). 

 

The following is a breakdown of airspace encountered during Navigation operations.  The 

important point is to be able to recognize these airspaces on a sectional and know the particular 

requirements to operate in them. 

 

1. Class A consists of controlled airspace between FL 180 and FL 600.  VFR flight is not 

permitted in Class A airspace.  All aircraft must be equipped with ADS-B Out (beginning 

1 January 2020). 

 

2. Class B consists of controlled airspace extending upward from the surface or higher to 

specified altitudes (generally 10,000 feet MSL), within which all aircraft are subject to the 

operating rules and pilot/equipment requirements specified in FAR 91.215 and FAR 91.131.  

Regardless of weather conditions, an ATC authorization (i.e., clearance) is required prior to 

operating within Class B airspace.  For all practicable purposes, you must hold a private pilot 

certificate or be a designated military aviator to operate in Class B airspace.  The aircraft must be 

equipped with an operable two-way radio capable of communicating with ATC.  The aircraft 

must also have a radar beacon transponder with automatic altitude reporting equipment (Mode C) 

and ADS-B Out (beginning January 1, 2020) when within 30 NM of the primary airport, or if 

operating above the Class B airspace.  If operating IFR, an operable VOR or TACAN receiver 

must be aboard.  Penetration of Class B airspace without satisfying the above requirements may 

result in a flight violation.  Class B airspace is marked with solid blue lines on sectionals. 
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NOTE 

 

ATC authorization (i.e., clearance) will be specific to the Class B 

airspace entering (i.e., ñ[call sign], you are cleared into the 

confines of the New Orleans Class B airspaceò).  As with a takeoff 

or landing clearance, if there is any doubt about your clearance, 

request confirmation with the controller prior to entry. 

 

3. Class C consists of controlled airspace extending upward from the surface or higher to 

specified altitudes (generally 4000 feet AGL) within which all aircraft are subject to operating 

rules.  Class C airspace consists of two circles, both centered on the primary airport.  The inner 

circle has a radius of 5 NM.  The outer circle has a radius of 10 NM.  There is an outer area which 

extends out to 20 NM for the purpose of establishing communication.  The airspace of the inner 

circle extends upward from the surface to 4000 feet above the airport.  The airspace in the area 

between the 5 NM and 10 NM rings begins at 1200 feet AGL and extends to the same altitude cap 

as the inner circle.  No specific pilot certificate is required to operate within Class C airspace.  The 

aircraft must have an operable two-way radio to communicate with ATC, a transponder with 

Mode C, and be equipped with ADS-B Out (beginning January 1, 2020).  Two-way 

communication with ATC must be established prior to entering Class C airspace (see note 

following).  Penetration of Class C airspace without satisfying the above requirements may result 

in a flight violation.  Class C airspace is marked with solid magenta lines on sectionals. 

 

NOTE 

 

Two-way communication with ATC is ñestablishedò when the 

controller acknowledges your call sign (i.e., ñ[call sign], Houston 

Approach, stand byò).  If the controller does not use your call sign 

when they respond to you (i.e., ñAircraft calling Houston 

Approach, stand byò), you have NOT established two-way 

communication. 

 

4. Class D consists of the airspace from the surface to 2500 feet AGL surrounding those 

airports that have an operational control tower.  The horizontal boundaries of Class D may vary 

with published instrument approaches.  The horizontal boundaries of Class D may vary from 

location to location and will often feature a 4.4 NM core radius.  The existence of Class D 

airspace is indicated on sectional charts by blue airport symbols and usually a blue dashed circle 

surrounding the airport defining the actual boundary.  Pilots must establish two-way radio contact 

with the control tower or approach control prior to entering Class D airspace.  If IFR or receiving 

radar services from an ATC facility, it becomes ATCôs responsibility to coordinate with the 

appropriate control towers for approval through the airspace.  Penetration of Class D airspace 

without satisfying the above requirements may result in a flight violation. 

 

5. Class E generally consists of any airspace not Class A, B, C, or D and defined as controlled 

airspace.  All Federal (Victor) Airways are Class E airspace and, unless otherwise specified, 

extend upward from 1200 feet AGL to, but not including, 18,000 feet MSL.  Surface-based Class 

E airspace, depicted on sectional charts by broken magenta lines, is based on a primary airport but 



T-6B VISUAL NAVIGATION  CHAPTER THR EE 

FEDERAL AVIATION REGULATIONS    3-3 

may include one or more airports and is configured to contain all instrument approaches.  Class E 

transition areas provide controlled airspace extensions from the primary airport and are used to 

contain instrument approaches procedures within controlled airspace.  This airspace extends 

upward from 700 feet AGL and is depicted on the sectional by shaded magenta.  Aircraft must be 

equipped with ADS-B Out while operating in Class E airspace above 10,000 feet but not below 

2500 feet AGL (beginning 1 January, 2020). 

 

6. Class F is NOT USED.  Used ICAO only; no U.S. equivalent. 

 

7. Class G consists of all uncontrolled airspace. 

 

NOTE 

 

Except in the western U.S., you will not find Class G airspace 

above 1200 feet AGL. 

 

8. A Terminal Radar Service Area (TRSA) is the airspace surrounding designated airports 

wherein ATC provides radar vectoring, sequencing, and separation for all IFR and participating 

VFR aircraft operating within the TRSA.  This service provided in a TRSA is called "Stage III 

service" or VFR flight following.  Although not mandatory for civil aviation, compliance with 

Stage III service is mandatory for all CNATRA aircraft.  TRSAs continue to exist because of no 

ICAO equivalent. 

 

 
 

Figure 3-1  Classification Diagram 
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Airspace Features Class A Class B Class C Class D Class E Class G 

Operations 

Permitted 

IFR IFR and VFR IFR and VFR IFR and VFR IFR and 

VFR 

IFR and 

VFR 
Entry 

Prerequisites 

ATC 

Clearance 

ATC 

Clearance 

ATC 

Clearance 

for IFR, 

Radio 

contact for all 

ATC 

Clearance for 

IFR, Radio 

contact for all 

ATC 

Clearance 

and Radio 

contact for 

IFR 

None 

Minimum Pilot 

Qualifications 

Instrument  

Rating 

Private or 

student 

certificate 

Student 

certificate 

Student 

certificate 

Student 

certificate 

Student 

certificate 

Two-way Radio 

Communications 

Yes Yes Yes Yes Yes for IFR No 

VFR Minimum 

Visibility  

N/A 3 statute miles 3 statute 

miles 

3 statute 

miles 

See Figure   

3-5 

See Figure 

3-5 

VFR Minimum 

distance from 

clouds 

N/A Clear of 

Clouds 

500' below 

1,000' above 

and 2,000' 

horizontal 

500' below 

1,000' above 

and 2,000' 

horizontal 

See Figure   

3-5 

See Figure 

3-5 

Aircraft 

Separation 

All  All  IFR and VFR IFR IFR None 

Conflict 

Resolution 

N/A N/A Between IFR 

and VFR Ops 

No No No 

Traffic 

Advisories 

N/A N/A Yes Workload 

permitting 

Workload 

permitting 

Workload 

permitting 

Safety Advisories Yes Yes Yes Yes Yes Yes 

ADS-B Out Yes Yes Yes No Above 

10,000ô, but 

not below 

2,500ô AGL 

 

 

Figure 3-2  Classification Chart 
 

302. SPECIAL USE AIRSPACE 
 

1. Prohibited Areas contain airspace of defined dimensions, identified by an area on the 

surface of the earth within which the flight of aircraft is prohibited.  Such areas are established for 

security or other reasons associated with the national welfare.  For example, the White House is 

designated as P-56.  Penetration of this airspace will result in, at a minimum, a flight violation. 

 

2. Restricted Areas contain airspace identified by an area on the surface of the earth within 

which the flight of aircraft, while not wholly prohibited, is subject to restrictions.  Restricted 

Areas denote the existence of unusual, often invisible, hazards to aircraft such as artillery firing, 

aerial gunnery, or guided missiles.  Penetration of restricted airspace without prior permission of 

the controlling authority may result in a flight violation. 

 

3. Warning Areas are airspace, which may contain hazards to nonparticipating aircraft in 

international airspace.  Warning Areas are established beyond the coastal three mile limit.  

Warning Areas may be as hazardous as Restricted Areas, but cannot be designated Restricted 
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Areas because they are over international waters.  Although not mandatory, pilots should obtain 

authorization prior to penetration of any Warning Areas. 

 

4. Alert Areas are depicted on aeronautical charts to inform nonparticipating pilots of areas 

that may contain a high volume of pilot training or an unusual type of aerial activity.  Pilots 

should be particularly alert when flying in these areas. 

 

5. Military Operating Areas (MOA)  consist of airspace of defined vertical and lateral limits 

established for the purpose of separating certain military training activities from IFR traffic.  

Pilots operating under VFR should exercise extreme caution when flying in an operating MOA.  

The activity status (active/inactive) of MOAs may change frequently.  Therefore, pilots should 

contact any FSS within 100 miles of the area to obtain accurate real-time information concerning 

MOA hours of operation. 

 

VFR Sectional Charts list control tower frequencies (Figure 3-3) including the name of the control 

tower, its radio call (if different), times of operations, ATIS, and whether ASRs/PARs are available.  

Also listed are U.S. Prohibited Areas, Alert Areas, Warning Areas, and Military Operating Areas 

providing number, location, altitude, and time of use.   
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Figure 3-3  Control Tower Frequencies and Special Use Airspace 

 

 

 






















































































